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AATIONALE FOR ACCEPTAHCL .

(APPLLIABLD M) AL Crn IILMS)

URIT4H FEATURES

The ITVE is comprised of 2D electrical
subastemhlies; 11 spbassemblies are Lockheed
Hartin Astre Space designed and Tahricated
using standard printed rircuit hoard type
construction. The remiining $ix assem-
blies, 3 slepper amlors, High VYollage Power
Supply [H¥PS), Intensilieq CCO (ICCE), and
Lant atsembily are vemilnr supptied compn-
nents, which have been specilied and pur-
chased accarding ta Lockhead Marlin Sperci-
fication Contral Drawings [SCDs) prepared by
Engineering dnd Product Assvrance.  Spoci-
fications per the 3C8 are perfarmance, best,
qualitication, and acceptance requiromanis
far a procured piece ol equipmenl. Parts,
malerials, processes, and design quide=
lincs for Lhe ITVE program are specificd

in accordance with Lockheed Martin

1267820, This dacument defiaes Lhe

arogram rcquiremenkts.

MIL-3TO-9750G will serve as the primary

EEL parts selaclion dogument. 1F a suit-
able part canapl be Fouwnd 10 HIL-5TO-975G,
equivalanl ECE partz Lhal meet Lhe Tollow-
ing rriberia may be substituted,

Microcircuits are at leasi Class B Level,
MU ~M-3A510 devices. Al microcircoite
are subjected to Particle lmpacl Hpise
Oekectaon {PIND] fecting per HI-5TD-PAIC
lexcepl for devwices with plastic epoay—
Lype package).

Digdes ang Leansistors are at leask JAMTIV
in accardance with HIL-5-19500. AY] somi-
contlectors o cavily=Lype packagqaes are

subjectied ta PIRD (esLing per MIL-STN-ARIC.

CESICH FEATUBES (Cont.)

Relays are pracured Lo the highest
military astablished retiabibity 'MIL-ER)
Lavel as defined in WIL-B-39016. Relays
arg subject to PIND lecting.

Swilthrs are procurel Lo al leask the
secand highest lTewel of Lhe appropriale
HTI-FR specification.  Swilches ave suh-
Jecled Lo cilber PIND Lesting or X-ray
analysis as appropriate, for partircle
deleckinn.

Other disgrete parts are procored Lo ab
Ieast the secand highest level of the
appropriale HIL-ER specificalion.

Parls et imcluded in Lhe above ducuments
have been vsed 'n tha design ornly afLoer a
oon-sLamlard parts Aceeplance regoest
[H5FAAL has baen preparved. submilted Lo
Reliability Assurance Engineering and
approved for use in Lhe specific
application(s) defined in Lhe NSPAR by
HASA-J5C,

Horst case circull analyses haye leen
parForwed and documented fur all circuil
designs to demonsleale thal suFficiconk
operating margins exist for all operaling
vanditions, the analysis was worst case
in that the valye for each ol tha variable
parameters was s5cl Lo Timbts thal will
drive the pulpul Lo a Maxisund {nr hin.}

A comporent apprpach resdew and andlysis
was condurked ta verifly Lhat the applied
stress an cach piece parl by the Lempera-
ture aglrames plenbilied with raviton—
menlat qualification lesbing #oes nol
meceed Lhe Stress ddorating wvaloes
identified in Lockheed Marbin J26F0ZE.

BLE1GH CEATURES {{enL. )

In addiLion, an objective examinatian

af tho dosign was performed throwgh 2
Preliminary Design Revlew aml Crilical
Oosign Heview ta verify Lhat the ITYC mat
specification and contractual requirements.

DARE GOARD DEFIGH

M1 boords are conskructed from laminaled
Lnrpvr-c1ad epury ylass sheets per
MIL-P-1394% Type GF Grade A, [Circuit
conpections are wmade throogh prlnled

Lraces which run From peint bto poinl on

the board surfacres. Every Lrace Lerminates
At an annelar ring. The aonular ping syr-
rouids Lhe hola in which a compenenl leadf
ar lerminal is larated. This ring provides
a lTagling for the selder, onsorlng gqood
werhanical amt gleckrical performince. 115
size and shape are goweroed By HIL-P_55641
as are Lrace widths, spacing and rouling.
These regeuiremenis are reilerated spec—
iFically in drawing neles Lu furller assure
compliamce. Varialions between bthe artwnork
masler and Lhe final protduct (due Lo
irreqularitics of the etching process)

arg also contrplled by dvawing notes,

{hixz prevents making defoclive boards from
gqomd arlwark.  Hoeles which house np jead

or termiaal, bul ferve anly Lo eleckrical ly
interconeecl the different boord layers,
contain stileh bars far mechanical zupport
and Tncreased reliability,

Ihe throwgh holes are drilled Trgm a2 drill
Lapr thos eliminating the possibidity of
lwmign error and ol 1éwing tipht conlreol
over hale awl anmilar ving concenlriciky,
an impgylent reliabibity criterion,  AMLcr
i Ty anl stehing, all copper oladeing
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RAITDHALE FOR ACCEPIANCE. (Centinued)

BARE BOARD DELIGM |Cani.)

is Lin-lead plated per MLL-51D-14Y%, This
pravides for casy and reliable soldering
al the time gf board assendly. even alter
periaids af prolenyed storage.

BOARD ASSEMDLY DESIGM

A1] tomponents are dnstalled in a2 manncr
whiLh asswres maximum relbabbility.
Companenl leads are pre-tinned, allowing
total welting of selder joints., AVl Teads
are fprmed to provide slrass relief and
the bodies of large components are skaked,
Special moonting and hand]ing insiructions
are included in pach drawing required af Ler
linal assembly. The board is coated with
wrelhane which protecls against midiky
and cantiminalian.

RCUErTAMCE_TEST

Earit assembly 95 Individually fezlod Lo

3 Ma%h appraved Acceptance Tesl Pracedore
TP-AT-Z20007402, The Acceptance Tesl Flow
it deluiled in attached Tahile P,

OQUALTFICATION TESI

Tha Qualification unit is 1dentieal ta the
1Tight uait configuralion in avery respect
and 14 used solely for the purpnsa af qual-
ification Lesting., The Qual unit musl
successtully complele aceceplance Lesking
prier Lo entering qualilication besting.
The Qual unit. has passed Lesting in
accardance willh Wh5h approved Lest plan
FH-C-20007447%. The Qualification Tect

Mon 12 detailed in atlached Table 2.

ITRAJ TOE s

In ardetr to werify Lhat CCTV companerks

are operational, 2 Lest musL verify the
health ol a1l Lhe romeand related eos—
ponents Fram the P05 [AFALY pane1 twilch,
through tha RCY, thraigh Lhe syor lipes

Lo the CamevasrTU, ta the Camerag¢Prill
cowniand Jeceder,  The test musl also wverily
Lha camera's ahilily bto produce videa, the
VYiU's abitity Lo roule videg. and Lhe mon=
itar's ability La display videa. A similar
Lest would be performed ip warifly Lha HOM
comnuand palh.

fre-Lawnch on Qrbiter TeslfIn-Flight Tpst

1. Power CCTY Spshom,

2. ¥ia Lhe PHS panel, select a monltor
as deslinalion and the camera vader
tesk 35 smurce,

1. Send MCamera Pownr Da" command {rom
the 7S panet.

A, Smlect "Exlernal Spnc" o nonilaor.
5. Observe video Jdisplayed wn monitar.
Wate Lhat if videsp on moniiar |s
spnchronized li.e., stable rasler)
thea this indicales that the camera

i3 recelving composite syne Trom
the FCU and that the camera is pro-
duclng tyachronized videno.

6. Sced Pan, TilL, Focus, foom, ALC,
ard Gammz commands and vizpally
Ieither via Lhe wonitar pr direct
ohservatinon] vreify gperation,

7. felect dowalink as deslinalion and
camrra under best as source.

. Obserwe video rowted Lo downdink.

9. Send "Camera Pawer DFEY conmand wia
M5 panel.

10, Repeat 5S5teps 3 thraugh 9 pucepl
isswe comaanls wia Bhe MOH comuam|
path.
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QA/INSPECT [ON

Crecurepenl Cgolrol - Tha ITYD ELE arks
and hardware Tlems are procured {rom
approved wveddors dand supplicrs, which
meel the requirements set Forth in the
IT¥C eontract.- HResident DPRD personnc]
Feview o1l procurement docomenls tg
estalilish Lhe need For G51 oo selpcted
parls {MAF T17].

Inggming Inspactiopn and Sturade - Lncoming
Cuality inspections are made on all
rereived makevials and parts.  Resylls

are recovded by Tat and retained in Tile

by drawing aml contro! numbers for futyre
relercnce and traceabiliiy., All EEE parls
are subfected ta intoming acceplance bests
as callted for in PAP A1 14 - Ipcosting [nupec—
Lien lest losbruclions. Incoming (1ight
parls are further processad in arcordance
willh [ ockheed Martin 326IA70. Mechanical
itemz are inspected per MAF A9 - Supplier
Quality hscuranca, and PAN EIDA0Y - Prace -
ilyve for Mrocessiog ingoming or Furchasen
Parts Nesignated far Flight Usp.  Accepted
iLlems are detivercd Lo Haterial Coatrollcd
Slores and retained ynder speacified con—
ditipnaz unti] fabedcation 1s required,
Hup-conforming matarials are held for
Haterial Review Beard |MRB) dispesition,
LRAR AL 1A )

foatrd Assemhly & Te<st - Frior to the slart

af TWC hoard assenbly, a1l iLoms are
verified to be correcl by stock room
persounet, as the'llems are accumulaled
ko lerm a kit, The thems are veriFimf
again by the aperatar whe assembles the
kil by checking againsk the as-buill-
paris-lisl [AOPL}. DOPRO Mamdatory
[nspeclion Toiats are designed (or 211




QASTRSIECTION (Cont. )

prinLed civcuit, plus haraess connactors
for soldering wiring, crinping, salder
splices and quality workmanship priar ta
coating of the componenl side ol Lpards
and sleeving of harnpssaes.

RATLONALE 10K ACCLIMYANCL,

[CanLaaucil }

QA INSPECEIAN (Conl. |
ITVC Boards

SpeciFic LTYC Laard assenbly and tesl in-
sLrueLlinns are pravidm) in drawing nates,
and applicahle doconwnls are called aut

im the Fabrication Procedure and Recarid
{TPR-20007442) and parts lisL PL20G 42,
These include Frocess Standarid=Band ing
RIV-566 2280881, Meocess Slandard = Ooading
Yelero Tape 20000807, Specilicalian
Saldering 2280749, Specilicabtion - Crimp-
ing 2280800, Specification - Bgmliag and
Staking 1280878, Specificatian - Urothane
coating 2260677, Specification - Harking
2280876, Spntlf{tatinn - Workmanship
03035, Specificalion Ronding and Stak-
ing 2230875, Specification-Wave Solder
2280821, Speclillcalion—Prinled Wire Board
Staking 2280851, Spacification-Reflow
Saldering 2280754, Specillcaliop—50Tdering
Surlace Mount Lumpoaents 200007 K.

DASTNSPECTINN (Conk.)
LIVC Assembly and lest

A gpen bom kesl is perVormed per |P=I0-
20007442 and an Aceeplonce Tesl per
TP=AT-20807442, including vibration and
thermal vacuum. Torgues are spacified and
witnessed, Lraceabilily numbhers are record-
ed and calibrated tools are checkeld prior
to use, Lockheed Mariin Guality and OPRD
tnspectians are perfoemed ab the completion
of specified FPE operatione in accordance
with PAM=2.6.1, PaP=2.%, FAP-2,11,
FaF-E. 1, and PAP-B.5. DIFRQ persannnd
wilness ITVEC bolbon-yp and critical
tarquing.

The ITWC 45 pachayed accarding ta NASA docu-
menks MHBEQOD VC and MHBSIN0. 41102} which
defines packaging amd handling requiremenis,
Alt related documenlation including
astunbly drawiogs, Parls List, ABI"L, Test
Nala, colc., is gathered and held in 2
dacvmentalion Folder sssiygoed specifically
Lo each assembly.  this (oldes is retained
lar reference.  An CIOF is prepared ior
each assembly in accardance wilh the ra-
quivements of DAY E2.3,  Lockheed Martin QC
and UPRD parsanng] witness craling, package
tng, packing, and marking, and review Lhe
ELDF For completenass and accoracy.
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TABLE 1. ACCEPTAMCE TCST TLOW
BELeMS AMEJEHT POATQRMANCE TEST

Test condueled per Lhe requirements of HASA
approwed TP-AT-2 000 iz

ACCEPTANCE VIDRATION ENPEIUKE
20-00 Mz: ] dﬂfuatauc rize trom 0.1 ngu: Lo
.04 gLtz

BE-150 He: 0.0d g<rHz

IS0-ZODE Hz: 3 dbieclave decrease ta .006 gftliz
Teswl Dwralion: | minutedamis, operaling

Fosl Level: 6.1 gras

FOST-VIDEATION FUNC] JOMAL CIECH

Test ronducled per the requirenenic af NASA
agproved TM-AT-ZR0D7A4E,

ACCENTANCE TIERWAL YACUUN CEFSURL

T.5 eycles tobal Frome «11S dog F Lo o+t dey F.
After stabilization, one haur minimus duralion
at cach plateaw.  In-spec (umelional Lests
perform:d at sach platean,

FOST-EMYIROMMENTA IPCREFBHANCT TEST

Rapm amhient performance tests conducled in
acvordanee with NASA approved TP-AT-20007442

TAGLE 2. QUALITECATION TEST FLOW
Cht

Cordoeted Lests rum inm accordance wilh Ehe
remuirement s of S1-FE-00008, incloding CS01,
507, CSR6, TTO1, CIOY, and CEO3. Radialed
tegls ron in accordance with SC-E-0000
includipg R3UE, RS03, and RED? excepl thal Lhe
tesl currenl for RS0Y wat ¥ anps a0 Vicw of 20
-IIII'IFS- .

QUAL [OR ACCEPTAMCE YIDRATION

0 00 Nz: 3 dBfoclave increasing bo 0.06G7T gngz
an-350 1y D.DATfactave

IA-2000 M2 3 difnctave decrease

lesl Level: P& gras

fest Duratror: 5 minulestasnis operaling

FLIGIET DAMALITICATION VIHRRATION

e0-m Nz: R dﬂfnﬁ!ﬂvn increasing to .t ngHr
=500 z: 8.4 g=fliz

SO0=2000 Hz: 6 dfaclave decpease

fest Lewel: 1B, gras

lest (uraliom: A0 minutesfaxis non-oporating

INERRAL-PAC LY

7.5 eyclas tatal From #1700 deq F Lo +9 deg F.
After stabilization, ane hour minimum duration al
cach plaleaw. In=spec funclional tesls perfarmed
zL each plateau.

THERMAL _STHULATION

Warst case hal and cald wmlssion enviFonmeats
simulaler in vacuiwm. Durlng hol case, in—sper.I
gperalian it required for B ol 4 canscocotbive
hours. During cold case, iu-spec operakion is
required [ar 141 conseculive hours. .

HUMLDLTY

140 hawrs expaturs to 5% RN including Four 24
hour bemperature cycles af +00 deg F tp #1259 deg
I, man-operating,

el b o BFFIE R LN a ——_—



